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Abstract (Basic) : US 6225866 B 

NOVELTY - Parallel connected cascade type linear circuits amplify 
respective input signals, linearly. Response speed of one linear 
circuit is greater or lesser than that of other linear circuit, based 
on reception of increasing or decreasing level change in input signal, 
respect ively. 

USE - For image display e.g. liquid crystal display of active 
matrix driving system. 

ADVANTAGE - Enables sufficient writing and holding operations for 
video signals, even by using devices with inferior performances. 
Enables to expand linear region in input-to-output characteristics, 
without need for i ncreas i ng wi thstand voltage in transistors. 

DESCRIPTION OF DRAWING (S) - The figure shows graph indicating 
response characteristics of signal amplifier. 
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The device has several inverter logic circuits (31) connected 
between a shift register (11) which generates a fixed period timing 
signal, and a CMOS sampling switch (13) consisting of an n-channel 
transistor (13a) and a p-channel transistor (13b). A branch circuit 
(32), which inputs the fixed period timing signal of the shift register 
from a first path (32a) and a second path (32b) to a gate terminal of 
both the n-channel and p-channel transistors, is provided at the 
inverter logic ci rcui ts. 

A first output level of the inverter logic circuit is set up at the 
branch circuit to make an input level of the CMOS sampling switch 
different to a second output level of the shift register. 

ADVANTAGE - Provides small voltage amplitude, sufficient write and 
conservation of signal with CMOS sampling switch having low breakdown 
voltage. Briefly performs timing signal level shifting. Simplifies 
power supply circuitry. Provides small shifting amount between inverter 
logic circuits, and small delay time and waveform distortion difference 
of signal. Reduces integrated circuit mounting cost for drive. Displays 
high def ini t ion image. 
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8VOtlitff*«4A6n. m*aoR<EE!6fcV 

(H) =8V, V (L) = -4V©ggi&mjE (^-f 5 > 
yfg£[Hl8§<Z)iBS)mjEi:|SIU) &n*«J«-Ctt, 
p^-v^H-^^^x^toffSroy— hA#ttJElc£T 

[0 0 6 1] B*5|3t«E«0-9->^ ,, J>^ISW6Ttt. 

ReiHiss ; £Kii)r^fc*©mM©m^ i fc2^ 

[0 0 6 2] «*JS4tCl2*W1t>7 p, J >^@SST«, 

g^T^^icu^;p->7 hsn-s. tnty^. &®.v>fc 

[0 0 6 3] ->y hS*^#Vi«-&, x7M-^^ 50 
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2/©if A£J9<. L>&»Lfrtf«&, ±fB©«fc^(c->7 hS 

[0 0 6 4] W*^5 tC|H«0-y->7"'J >yiHl8§T«. 

>^7W -y^^CDA^l^^*^-f 5 >if$££.m& 
[0 0 6 5] LfctfoT. W*5l5!Cl2«roii->7 p U> 

(c, n^ j s-^;uh7>> ? x5'*3«ttXp^^^;i/h^>> J 
X^©5R7jT?fliVimjK«EElC«k01(i^nJ^gt!^^). 

[0 0 6 6] tt#«6KllE*t©1*>:/U>if|III&tt, S 
5>^fi§*«, miSKlc*5^TtfcJ*©©SGlHl8STA 

[0 0 6 7] M*^7 ldf2«W-y->7 p 'J >^lHlgST«> 
SS/h»cK3er-5 ^ttCkO. *8K CD fluffs*!' & 

MiiKT^n-^niocDKi&^EE^i^tuBi- 

[0 0 6 8] BI*)Ii8fclB*©iJ->^U>yiHlfST?tt. 

ititcfcO. ft l&itfS^JSSSKckS^S >y 
ffi^Ov-X hft^-^-^^-^^t^T^. ftl*id:(^ft2 

[0 0 6 9] «*3H9KIE*©-y->^'J>^iaBSTtt. 
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[0070] otciB®©-y->7 ,, 'j >tfm&-e 

[0071] h*js 1 1 izftwwm&m^giW-zu. x 
-^m^ffi»/iHi8S*«f»*jai 0(cs3*cD-y->yu >^ 

[0 0 7 2] fif#Jg 1 2 (Cia*WP^*^ST-«. *6 

[0 0 7 3] «*3S 1 3 tCte*WiS«^^T-tt. #6 
[0 0 7 4] 1 4 CGft®B4fc&3*&flft;K* B5S 

-5. 
[0 0 7 5] 

[#U60!I] #«W©m©*««fc:3V»THlfcV»UH 
1 3 tcao'^Ti&HJ-ftttf, 

[0076] CH^**SB»s**fi£] *nmmizm 
t*miLT^z>, brtwicii #*©;£se«^i* 

GLi, GL,,i -t. #S©t-^«^SL,,SL 
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SL£T-B£nfc®i£tCte, ■*4ftfl-3f , 2tti*&n 
3. 

[0 0 7 7] B3?4te. 0 3tr^TJ:3{C. X-f <y^> 
^3^5:fc«fctfBP!i^»6£WLT^£. 

10 [0 0 7 8] M§16 ai5J:^«Sj^»6 b 

a<Dfffi*©«ffi«. iB*4-l:*ao*It«l7C 

srf 5 o ?— v tfi&m s n -s g l o © & 

[0079] z\<D£o\zffif&t<nz>mm4\3.. m&®m 
6 aicEpsnsn^wjEtCcto. mB,<Dm]&m£ftteKM 

20 [0 0 8 0] ^-*flMMMB»laIi&3tt. Ktt^ntLT 
tD^ti^DATAS:, — ^HJ»©^-T 5 >^flT 

l/T^f-^ffSSLi.SL,,, •••iC-S-^.-S.fcSKfc 

IMfcrafflbTjfea«^*GL,. GL„, 

L/T, BSl4-F«gOX-r ^^>^?5CD^S^$iJWT 

^CttCcfcCK tf-i'SfSSLi.SL,,, 

30 £J;5(C&oT^£. 

[0 0 8 1] x-^ff^^lblelSSS^ 

[0082] jflmajfcB»**K±*x-^«*«B»ia 

BS3«. 04tC^-TJ:5(-. ->7M/yX^l It. S 
&G9i€4iIlBl& (0*, AMP) 12-t. «^CCD-9">7 P 
U>yx<u/5 1 SS) 1 3-t&ffiZ.T^2>, 

[0 0 8 3] 9-1 s.yy&tkm&tL-zcoi/y M/yX 

7h/tJWN, ~N. £a*jT£J;5tC&oT<A£«, 

[0 0 8 4] zs7 hu-j?.? 1 1 a, 0 5 tc^-r £ ? 

K. ^P-y^ hReiHJSS2 1 • 2 1 tR^iagg 

2 2 tlCj:0tBj5fe*nTV»*. ^O0 5T1t 2©B£ 

itScKtt&nx^s. ^P-y^ hsetaK2 1 tseisi 

K2 2 iz\*&&Hzm&lZft> SKIH1SS2 2 lOO 

^□•^^ hseniK2 1 t\zmti\zfr-3mMzm.ftgiz 
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SgleISS2 1 tKfc®&2 2 tCWf.fflAffifOUT 
, -OUT,,, -AiliOaj^^iplC&oTV^. 
[0 0 8 5] ±I£0->7M/>'X5'1 lTtt, i?OyZ 
C L K <D3£-5 ±fl* 0 * £ ttSffe T** 0 tC L T . 
©& 0 «fc 0 jg-T <fc -5 K & o T V» 

[0086] 126© (a) (CSVr^ n v f h%MM'8&2 

1«, l¥b<«, 12 6© (b) \z7p-t^\zm^nx 

lr»S. hStetalS§2 1 tt. 2f@©p 

fY^f7>yX^2 1 a • 2 1 bt, 2jl©nx-f 
*;H»5>5?A*2 1 c • 2 1 d£#»it*JfcSH«SftT 

[0 0 8 7] mmiZ&tHttntZp^Tr^Jl-b v>i>7.9 
2 1 a*i^ft*Snfcn9 l ^*Jl/h5>5?X^ 2 1 d 
©X*-Ri. If(DA*Si&ot^5. 
H»ttStlfcp^ + *;Ph9>^^2 lbi>«fctfnx 
t^h7>->*X^ 2 1 c ©— 75©^1SH h^b\zWk 

7>^X^ 2 1 b©^*- htttt^e^D^^W^/CL 

\Z\tf ay^m^CL K^A73^n^>. 
[0 0 8 8] iH@[U8&l 2-tt, ->7 1 1 

^©^-YS >^fl^tbT©->7 WWAN, ~N. £ 
Jte-TSttfelC, &SK:jfcUT->:7 WWAN, ~N 

[0 0 8 9] >2f A< 7^13 JfipSlHlSS 

1 2*mz>-7 h/^XN, ~N. KiraJWUTHIH-r* 
X-f yx>y3rfxT<&tK &&©<£ 5 tC CMOS *?£)&© 

f 13-11 y7h/1MN, ~N. CiOSCSt, 
*fl|t«#«VL*»6A*Snfcft«fll^*, X-^ft^ 
ggSL, ~SL. l;^5J:5i:fi;oT^5. 

[0 0 9 0] — 7j. gUfll^KSlTj 5£ [d ± -5 x - :$Mf 
K1!iIhISS3«, 0 7 tCST.}; 5 ->7 h l/vX^ 1 1 

<t, m&<D&mmi& (h*k amp) i 2— *g&© 

yx SS, ) 1 4-t, it> 

^y^x-fyx (m*>. ss, ) is— u->yj 

[0 0 9 1] +»->:/ U 7. fyxl 4 • 15H MSB 

©•9->yu >yx< 1 3 tiD^-f ^©A-r v^yy 

7f 14(t «*IIeI881 2 Srilfc->7 h/VUN, ~N 
. fcHHILTHHJU 1t>7"'J>W^15H x 
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ffl L T 18 H -T 5 J: 5 1 C & o T 3 . 
[0092] •y->7 p u >^#»1 6H 1t>:/'J 

< yfi 4icj;o-y->yj>^$nfcx-^ (twMt 
7«, -^>7 p, j>^x -i-^xi z <Dmijmzmmnx 

*>0. 97.4 yxl 5{c<k0if>7 p 'J>y^ 

mi 6^5.tejH$nfcx-^ (tft*ffi#) 

10 H$»l 7©*6K«a(:R»6nTlri5. 

[0 0 9 3] ±B©J;3fc*J«Sft*x— *«*IMBft 

LKAfcSnfcWMMW*. t^Uy^yf 14 

x-i? mm \t, ^©*¥^fflK{c*j^x-y->7 p 'j 

[0 0 9 4] ^-LT, ^©TKT^ffi^P^iCfeViT, Jfc— 

20 ;ph^»i 7 tc«j#$nT^siamtrauu'^;i/©«^ 
~sl. i'ffiTj^n^.. M*tii7it x-^m 

^iSL, ~SL. ©^*(Cjt-^T/h$V^©T. *^© 
^M^fJiCioTx-^M^SL, ~SL. tC##ji 

r>-f\ siz&Qm^nmm&fTUtinz. 

[0 0 9 5] ddT, _hfB©->7 Wi/X? 1 1 . it4@ 
lelSSl 2fc«t^1J->7 p U >^X-f -yxl 3^6ft*U-> 
>^E«SO»|BlC-DVJTetl*©* 1 6 ©-9" 

30 >^U>yi3i6K:t?V»TRWr*. 

[0 0 9 6] C*l©-y->^'J>^liIK] 01 (C^-TJ: 

o\z. mi mt->7v >^m^zt=»^mmm&i 2 

tt. *»OE<EIhI»3 l-S«AT^a. ^©ti*gIilK 
12(C*5^T. y7hl'v , X^1101^[ii^f^ 

e> 2 ®©sfc[His§ 3 1 • 3 i*^tten, cneoste 
Egg 3 1 ictt, «aamffiVcc • v„m^nTv^. 

[0 0 9 7] S&t, ^-©^g{3«, »KS*lfc»lI 
SS3 2 a^21iS3 2 b t&m-?Z>ftt&m& 3 2 3&«« 
It&nTVi*. fglSBS3 2 al:itt4ga:©£<E0S&3 1 
40 -^Ktt^tlTiSD. l21S3 2bl;IJ3iOS€lEl 
8§3 l-!j(»Rtt6nTV»*. 

[0 0 9 8] mi SSS 32a (C*3V^T«, ftTOK« 

0K3 1 -(cmai«EEVcc • v ss *^^.e>tiTi^o — 

^2)iiK3 2 biC*5ViTtt. W©©SC[Elg&3 1 tC 

^jummvcc • v S s^-%-^e,n. wc«< 2g©se 

IhISS 3 1 • 3 HZWMME.V,, • V EE ^f.nt^ 
s. fliaimBEVop • v EE ©«fiMtmai®iiVcc • v ss 

V DD • V EE «mm«JEEVcc • Vs S \Ztt^X77XM\Z& 

so +->7 h\,itmzwtfeisnT\>*&. 
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[0 0 9 9] t)">y'J>m7f 13(t 
b<7>>>7>? 1 3 13bi 

&2>. nfYMh7>yX^13a©y-M:«, % 

pf t^h7>^^ 1 3 b©y-M:H §12 
S1SS3 2 b©£b/7&©£ii£lHli&3 l«««ISnTV»*. 
mhy>'J7.^ 13a- 13bH, V— X*»t>b 
V cc = 0 +V l0 + V../2 
v ss = -v.,, +V..-V.,, 

V, D =V.,, +V,p+V.,, 
V EE = 0+V, P -V../2 

[oioi] ±fe©&mj£©«^i8&fiite. v 

.,. =5 (V) . V,„ = 2 (V) . V,„=- 2 (V) . 
V,„ = 4 (V) . V„ lt =5 (V) T$>£>. Vtztf^> 
T. Jin&OfcfcSrJufcMMtfiEVc, • V ss • V.. • 
V,,tt. (9) iWtl^L (12) ^(CcfcO, 
V cc = 0 + 2 + 4/2 = 4 (V) 

V ss =-5 + 2-5=-8 (V) 20 

V DD = 5-2 + 5 = 8 (V) 

V EE = 0-2-4/2=-4 (V) 

<h&-5„ tntiO. miSHEEVcc -V,, J: 

tftKtEV,, • V,,©«ffifia«£ , blC 1 2 Vi^t), 

mio-y->7 p u>^[HiKt±, ttv»«wtET»fft&**riB 

[0102] ±t2©j;^icMfigsn-s^i<3D-b->yj> 
yy b 1 1 (Dtatimmt. item 

Bl 2KfiHTili»3 2 aK:J:Dii«£nTRI«tt 30 
ffiTjfl^te, Jf fflESS 1 2 tC*^TSg 1 SS§ 3 2 a fc«k 

o wssn* tth {csfe^nTis»gtt©y- h 

JEifcO, p^-v^;Uh5>>?X^ 1 3 b©y-hl'EP 
[0 10 3] ^-LT, tt««#*VL»C-*A6nTV»* 

■y->7 p u>^x-f >y^i 3©^iuc<to^ 

±ffi©-9">yj >^7.-r 7fl 3 TJtt, «*ffi«©BMfc 40 
flMM»n3 t **;H*5>5>;*£' 1 3 atC±93lD&£ 

n, ;is«^:{M©^fi^^p5 1 r^;wh7>> f 7 > ^ i 3 
btcfcono&^ft*. 

[0 10 4] &>±<D£5\Z. ^i©-y->-7°'J>^iHisST 

tt, SS2i|§g&3 2 h\Z&tt%'&m<D2m<DBU&m } &3 1 
• 3 1 -5 ^SKtBEEV,, • V E E Sr<tfi©StelHlK 3 1 

-tc#^.*maa«ffiVcc • v ss ts^5t«^ti:± 

0, 9*4 y^l 3©*a«r.C*^*^-h 

jc«agmjE©i/^;i'^->7 b-2itz>z.£\z£.o, ^mm so 
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[0 10 0] dZlT, «jHmEEV cc • V ss • V,, • V EE 
©jyfcWco^Tjzli^S. MftflfOlltV,,, . M 
h7>-^?13a- 13 bOWMWES-tn-tnv,. 

•v,,, t >yu >^ 7f i 3 ot >v-^>> * 
7v-y>*wfftv.. - v.,, ttnn mmmm 
Vcc • v ss • v D „ • v,,tt. 

- (9) 

- (10) 

- (11) 

- (12) 

[0105] ^lt. ^i©-^>yj >if^mt. mm 

Tti>«irtT. •y->7 p u>^[ei^©^A'^;i/S^/jN$ 
<-r*n£3fl*T*. miT«*^©^-v^JH@afc»3© 

[0106] ±te©ig i ©•y->7 p u >?\B&\Z& 

^T, flMBElBl 2 K*W*1»S«B», illK3 2a 

*J;tfJ&2«(53 2 bfc«W-&ftfcEftlHlfc3 l ©$c 

tt, ^n^*n2<S, 4ft 3i@CftoTViS*«, dtlC 

iBtsnsjifcttfcu. -rfcto*. sei§]g83 i©& 

fit. nf^^l/h^^/X^natpft^h^^ 

1 3 b nz^-z.zn&'f— h xtimmtfm^zm 

Mmzfc&JioiZ, $11^3 2 a*«fctffg2iil8g3 2 

[0107] c^2©-y->7 p u>^isigs] la 8 (c^-tj: 

pk, Sf§2©-tf->:7°y >:7*III8§«, fgl© 

Sg 1 ©-9->^U >yn»tilftoTV>4. 

[0 10 8] -f&fr^. I1I!S3 2 a(C*V>T«, & 
g©2<@©StelHlgS3 1-31 (CftaS*EEVcc • V,,# 
1 2SK3 2b(;*V>Tll ^a©2ffl©M 
I£IhJS&3 1 • 3 l,c«B«EV,» • V BE S*ITV> 
*. Sfc, y7hl-^l lfctt. ®jH«EEV, -V 

l a^^stix^*. zziz. is vvv7.5> \ wzm. 

< 2©©s:e[Hi^3 1 • 3 1 i. I1IK3 2 a©HiTg; 
© 1 <@©SteIeI8S 3 1 * &zm 2 *SSS 3 2 b ©W©© 2 

e©sfeia]gS3 l-sittt, «ji«ffv. • v L j&t 
cinti. ±ie©i^seiH]gS3 1 • 31 
iceSSti-sm-ft©^^^:? Hl/yX^ 1 l^etB 
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[0109] nwns.v» • v t nmmmvct • v 

«©«JEEV CC • V ss te, ttiKttEEV, • V t JC*f 

.. • V EE «. «2KttJ£V„ • V t t»LT^7X«K-> 

V„ = (Vcc+V„ D ) /2 
V L = (V S5 +V EE ) /2 

ttJEV, • V L \t. (13)SC*3d;^ (14) jfclCkD, 10 
V. = (4 + 8) /2 = 6 (V) 
V L = (-8-4) /2=-6 (V) 

i^^o ^tucko. i 2 vtfco. mm** 

[0 1 1 1] Z\CO&o\Z, m 2 <*>•*)■ >Zf*) >^0S§T* 

V D „ • V EE 43<fctf«zIIttJEV» 'V v SfflW5Ctt± 
0. ^l©-9->^ , 'J>yiUKi:PI«{C, /J\fiMH©«#© 

[0 112] «rlC, ^2 0-9->yj >^E8STrtt. ±12 
©J^l'V, • V L £V CC • V ss tV„ • V EE <2r© + ra 

mizmfe-rzztizjir). m^*js^->7h« (2v) 
zwnwyyv >tf®&\z&v2>^7 hm (4v) © 

[0 113] ffi^l/^;KD->7 h«, StelsIK3 1 £A 

t c t \z 

Sttfcl:. 2 ai5J:tfSg2iSS&3 2 bTl 

«JE©->7 hg*<fl 1 K>-9">yj >^IhIS§©¥#K&£> 

©t% Kmm&3 i tc«Ena»ia*«E»ciBH-r**** 

Vcc' = (Vee+V..) /2 
Vss' = (Vss+V EE ) /2 

«)EVcc'-Vss' tt. (13) 3£*5J:tf (14) iCtCiO. 40 

Vcc' = (4 + 8) /2 = 6 (V) 

V ss ' = (-8-4) /2=-6 (V) 

Lt2.Z>o cntCfcD. ll«i#12Via;0. WJE^ 

i2V^±o$fTj&nn st&is.-*t->'7v>ifitm>& 

[0 1 18] &*5, H3CD-y->yU>^ls]SSiC43^T, 
■tffefil ( + IB«) T«»)^n^SfilHlgS3 lttl«T?fc 

©»StelHlK3 1 »«V»BJ|A:«>t>pa«ETB 
»^n^^fiSTag>oTfc, ±V&<D& 3 if® 50 
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[oiio] mfcm\z\$. mmm!£v c<: • v ss • v DD • 
v EE «. tti^en o) jzk^v 02) m, 
me>£o\z. MiLli. v cc = 4 (V) . v ss = -8 

(V) . V.» = 8 (V) , V EE =-4 (V) Lti2>. * 

rznmnfcVn • v t «, 

- (13) 

- (14) 

JKDmX&nm-?* Z. tsiUT?**. 
[0114] [»3 0iJ->^ , U>^HI») l39(C^T«t 
Sg 3 ©+)">:/•; >^lel8&te. **«HCtt. SI© 
U->yj >^0B&<tH*<8*Wn!»*a«. fg231g§3 2 
bK:*»t*2S!BOKtelHlK3 l***»*flEVe t • Vss 

*j:tf«wtffiv„ • v EE ta^^mjsmffiVcc' • 

Vss' CiOia^ftTlr^. 

[0115] v c c ' • v s s ' «. mas«BE v t , • 
Vss tmrnmizv*, • v EE t©***K:KjesnT^ 

£. Ifcibt. ^2i^gS3 2 b$rjl®-Tl.m^J±. 2 
gBWKtelHlK3 IT— B.4 J F^l^^Hc->7 hStlfctg 
K, ffl*R©Ktel3B5 3 lTtf>7U>$ r X'f v^l 3 

[0 116] £©±31;:, ^3tD-9->yj >y@8ST 
tt, nM]y^)V^mf3.^^>Z\ii\z^.r > , ^i©it>^ 

>^0»Ttt, ^2iK3 2bTW-I+r B 1l^<;i' 
tC->7 h£-t»-£©T% SteIU^3 1 © lS3fct)ffly7 

[0 117] tC5T. JMMSJfcWRWEEV.c ' Vss • 
V„ -V EE tt, ^tVtrtl (9) 5JCfcV»L (12) STt^ 
n, Vcc = 4 (V) . Vss =-8 (V) , v„„ 

= 8 (v) . v EE = -4 (v) t^s. ifc«®mmv 

ct' 'Vss ' te» 

- (15) 

- (16) 

[0 119] mswit^^'j >^lHl^tt, ^1© 

«J*1?»-B*«, m2©tJ->yj 4"KM© 

[0120] m 8 iCTH-rm ll!S32at 

*5tt^2©B©seiHl!S3 H*ttUJttV»*»«»« 

jev„ • v t tmagmjEVcc • Vss t©**fiitcis:^$ 

nfc«M«EEV„ ' • V t ' CtOIBcTnTlr^. * 
fc. ^JA«. KS2iilS83 2 btC*3tt^)3©B©SeiHlK 
3 1*i, H*ttLfeV»«*«*[«ffiV, • V t t«ig«£E 

v.. • v.BtcDfftttKKSsnfeawaffiv. " -v 
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t " iz&Qmmznx^z. 

[0121] Vtzifi-oX. % 1 SSS 32a £Si&-T3« 
mt. 2Se©SGleJ8S3 IT— fi*|IIJU^;HC->7 h 

v^X^ 1 3 a^CDR(fSA*l/^;H'->7 — 
2k ^21^3 2 b*Sj§-T-5«^«, 3©aoSiitolHl 
g&3 IT— B.cfF B ^^JKC->7 h^tlfc^iC, fflTjg:© 
Ste@K3 ltpft^h^^? 1 3 b^<Dffim 

[0122] mAo>-*>7'v>ifmto m,4wy-f 
u>y@»tt. ^iw-y->yu>y[5i8st 
ra*©*dE-c***«. h i o ic^-r «t 5 1» seniK3 

3 2 bir*3UT{g-§-l/^JU*->7 h^-B-Si^tC^oT 
US. &*5, Si 0 SC&HTte, JfffilHlliSl 2 1*3©— SB 

©ass «Bf^«t ssKft-* j; tfft^i^i/a^t-r 

[0 12 3] JR4©-y->yj>^E»fc*JUT, 

J^7>-/X^3 1 a&itfp^^Uhy^X^S 
1 b£*TLT^-5. £fc. 3-S3SIII8&3 1 -(DfHmz 
\t. «EU Sy^IStt'S.nT&O. d©«EE'J 3 y ^ 

U 5 y * tt. y- h £ V - X £ S ftfc n 3=- * 
h7>y'X^ 3 1 c*5<t^p5 i i'^;i'h7>v f X^3 1 
dCJ:0i**nT*iJ, ±iE©Wh7>S?X5'3 1 a 
• 3 1 bCD«««^tt*6«»*^tt*OPi*lCRtt6n 
TV>3. «iS<MT«. nft*il'h7>-/X^3 1c^ 
Rttsn. SsHsfflTtt. pft*;i/h7>^^3 1d 

**stt&nTv^. 

[0 1 2 4] ±£©«JE'J 5 y^te, nft«F5> 
v 5 *:* 3 1 cfeitf p^-v^hy^X^ 3 1 dCDffl 

2>o Z\tl\z£Q, nft^h7>yX^ 3 1 a&£Zt 
P^^^Jlb^yVX? 3 1 blZit. £ig®S83 1©ffi 

w>nm£Qh{&\<>nmwmi3a2tizz\ii\ztzz>. vtztfi 

■pT, Kte0^3 1 ©tti73l^;W3:. Mh7>yX^3 
1 a • 3 1 btC*»«JtcEpJO$tlfc«JEU"<;HC-S:T 

[0 12 5] ->7hky7? 1 1 %ffil$.-?Z> 9 □ y h 
JKCHJK2 l*J:t;seiaK2 2C«ffi'J5y^*qa* 



m\t, ±te©steiH]^3 i-tc#Aen-5sas«EEii5i 

IIHCV,, • V,,T*«. &fc, j^SeiHli^2 1 • 2 2IC 
SJE'J 5 y ->X h l^X;? 1 

i tcEnia$n^>«®«EE«, SBi©-tf->x"'j ^tusst 

[0 12 6] d©«t^tC, ^4CD-y->yj >^0gST 
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©ass (is? hu-yxd? i im (on&mts.m.wimmz 

[0 12 7] Sfc. *4©-t*->^U>^I3BK:J:n«. 

4i«iBiK i 2 ©magd* 1 3RiR«^T-rtr©T, «®isiss 

10 *. mXX. is? M/-^^ 1 1 K®JE»J3y^£S2tt 
£ ->7 hl^X* 1 1 *S±rWt«EH» 1 2 

[0 12 8] fcfc. Se@SS3 1 (Cffl^iX* n^«JE 

us^it lficHst. Rffa©*EEi/^;nc->7 h 
tt. fgi©-tf->:/y >^E8&fc*ttT&<> if! 3 ©-$->:/ 

20 [0129] m&W>"?W>ifm) S5®f>7" 

ra*©««T**««. si nc^r«k^^ mkihib3 

l-ttt^TH- ©*©«JEV DD • VssTKSj^nTU 

*. m2<Dv>7°v>if\Ei&tmmiz. sgisss 

3 2 a£J:tf)B2fiB3 2 b (CITATO 1"<;I'£3'7 

iflMIallft 1 2 rt©-gB©leiB («*ja»»iW*aB»*J: 

[0 13 0] ^5©-y->yU>^IeIB(t*5^Tfc, m4 
30 ®-*>:/D>ifiai&fcH*l;:, Mfi@K3 l-©«» 

\z\tmmv s yirtmvt ^nt* o . coweeu 57? 
t«kom^i/^;^siJKi$n-&cj;^(c^^Tv^. ufc 

«!oT, Sfi|slK3 l©t±I^U^JU«> ih7>yX^ 
3 1 a • 3 1 bfc*K«fcWasnfc«EEW*.n'K-» 

[0 13 1] y7M/^ 1 1 SIlW5j?Dy^ h 

aift«i^, >7 h u->*x^ 1 1 fc9i»sn*««« 

JEttV„„ • V ss Tife^. Sfc, 1 1 \zm 

40 BE'J 3 y ^jWfi*&*ft&V*tfr&. y7M/-^^l 1 

^(CV, • V t TS&S. 
[0 13 2] m5©-9">7 P U>^lHjj?ST«. ^11K3 
2 atS21!S3 2 biJC*5tj"^Ke(5]g§3 1 © jUJttf) 

ftfi©lHlSS (y7hl/-^l 1^) ©*Sfl5^K»tE 
lC*f LT, -g-tl^nV'T ^-XfiiJtyy X#Jt(C->7 h^? 
i±T^-5©T, fg2©+t">yj >^IaISSi:iSl^©m£E-> 

50 ®&\ztBi&&mt>mteibtiz>z.iitft£^. sat. midm 
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■* ©H ©#l$ij £ /J\ $ < 1 2> C £ & 1 1 *> , t8 
»«2)©ti;*:£»l;L-2> 
[0 13 3] fg5©^>7°U ^llSStCj-ntf, 

^4CD-tt>yj>^iH]K<hiwi«, Jt«@8S i 2 ©saa*< 

[0 13 4] fciS, ^5<D-y->7 P U>yiH)SSTfe, IK 
0g&3 lfttCiifl^>A3m3®JEEU 5 RffSOllEE 

fcWT^Tfcili. ®JE'J $y*©»Wu 

<, ?g2©ir>:/u>^iEi&i£jSffl£n£^3©-tr>:/ 

[0135] CJB6©i*->yU>y@«S] HI 2Kl*-r 
1 *5 =kr»:7 h I/v'X^ 1 1 IzmU^tl^ 2 ©©Stem 

8S3 i • 3 i ten, mwm&v* • v L a<Epjo$n, # 

ISIEI8S3 2tC*3tt^)Sfele]K3 1-ICtt. f^TAHR* 
ffV„, • VisT&tEPlJOSnTtiS. Sfc, frteHIgg 3 2 iC 

Ciae3 1 tBWfctff 'J 5 y ^t*LTH*. L£:# 

[0 13 6] Cl©B6CD-y->yU>^lHlS&T"fc. Slg 
^3 2 a£m2MSS3 2 b tK*frt*KGEIBS3 1 CD* 

-scot*. m2(DD->zfv>ifm^iim^<Dmm^y 

I3.t>nz>. ^nt$>A. ^2CD-9->^'J>yiHJK«h|tI«CD 

dticj-D. »5co-y->yj>yiHlKtl^«co^im^# 

[0 13 7] KCIhJ»3 l»K«EE'J5y^ 

Srt*SltJfc»&. «£EUSy^lCJ:0«iemi!lE*«WI8 

sn, E»©iffigRpma«*s < t v» 5 WH*«»flfe-r 

tf, h l/v*X^ 1 1 SflWE-TSlHH&fcHttBED 5 y 
^jWRtt&n&V»©T. >7 h 1 1 «. ftfEjg 

S&. ->-7 hU-v-XiS* 1 1 J;0^ScoiHlKfC*5Vi 
Tte, fcirx-ilS^UTfe, -s7 1 1 ©£- 

m^jicwuT^cois®^— -cantf. 
j^tr^-f 5 >y£^-*ven-f 6-r c t-cwis-r* t tut 
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[0 13 8] £iS. »6©-t*->^»J>y[3ISfc*^T 

BB&Mte. ±E©*lJ«lCl8J£SnfcV». 
[0 13 9] Sit, JB6 0tJ->yj>yia»Ttt. >7 
hU5>*^ 1 1 (Cigt< 2©©SeislSS3 1-31 ICEPJD 

sn^ttagttffife. v, • v t tcis^$n^vi. taj*. 

tf, £n£©K<IS[EJS&3 1 -3 111 $lg%3 2 a© 

i©g©seiHiK3 i tra*K*«tev.. • v ss a*ep 

10 [0140] [*>yj>^EIBSffl h7>^5-) «t» 

t, M$©*ifci»L»6©i*>:/y>^is»**j«r 

«. ^©h^vX^iCcfcDSJ&StlT&J-^U ftfi© 
[0 14 1] :oh7>y^tt, 0i3{c^-r=fc5 

(c. &mmi'V3>itmh?>&x* mm. p-smm 

-S) 4 2 (CM I S (Metal Insulator Semiconductor) % 

[0142] p-si*jig4 2±\z\t. r-hummtvx 

n. p-Si«R4 2fciSV»Ty— h««4 4T»fonfc£l 

n«oi*i:^ifi*-r *>«»aAsnT. v-xiS4 5 

6i?;KH>fi4 6W^SnT^5. -flT, > 

MfeiHR t b t © -> u 3 >steffii 4 7«sn, -> u 

"3>^<r:M4 7©E£IS#>£>7-XflS4 5 <h 

g4 6 t\z*n^nm-fz>&mmm4 8 • 4 s*«»j«* 
30 nt^s. 

[0 14 3] JitB©J;ptc^$n.?)p-Si^h5>^ 

x^ii. 1 c\z&i?z>mmzm^-rz>*><D&mi>T^fc 

T, iiOiE'J S.y$>&tttia-t2>Z\ii\Zj:-oT. Sfe 

[HiK3 1 (c^e*jicEPJosn^«jE^{bUTfc. ste 

ESS 3 l©Rte»ttK3S«8»*©«»*«&^itttfe 

[0 14 4] Sfe. ifcfcT-te, p-SijSIKh7>vX^tt 
40 ^©WffiAtfil/iCi:*^, -€-nSrfflViTAj!f^;#14© 

[0145] ±ie©«jgT*«, p-smmb7>^ 

^T^.oTt>=kVi„ ^©— ^JtLT«. 0iJA«. ±IB© 
50 p-Smmh 7 >iJX5>\Zi$^Tp-Smm4 2 (Dftt>0\Z 
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RB^-r, i£x*#-«ifi^©te©;$ifi^&oTfcJ:i^ 
[0 14 6] [U->^'J >^lHl^<D^ft«^»^©ig 

^ ii tfWF B 1^+± y tJ>~3&S:>- / f*> £ v> 5 <fc 3 tc## 

-f^DM±*SiStl5. 10 
[0 14 7] -ASK, J&S^gBTte. m&o 

fr-z>&n\zt>tz-oT&w-$-z>\z\3., £.v)*.^tzmmm^ 

[0 14 8] ^tltCS-fU il^Lf60^>7"J> 20 
•y^l 3\Z&tt%> h?>i?X? 1 3a • 1 3btcEPSD$ 

[0 14 9] 0 7 \ZmTUm)km.WittV>'7>7y- 

^^h'j^T.mm^m^mmT'hmmiz, v&mmnz 
v>-fv >?®m i 6 ic#^j£tf$[t.m ih-:>-/#~ 

X"*§* 1 6 T!<0«8r«rMa«R+ V-f ^ D^fiUi&B <h $ 
[0 15 0] ±IB<£>J;3lC. Sl^C^b^6©tJ->^U 

&tf&m&ftf3.oz\htf-r?&. z\<om^ %nh&mmw 

zz£5\zf<i.2>. &iz, ifi^. mmmtbztiT^zm 40 
m7i^( tmmEi&ttfm-g^iz-ftMf&istitt 

^ <t LT#ttCD#o fcigfil h 7 > >?X * £/B ^ 3 fc 
[0 15 1] t/'J->^ii©«i8SgI© . 

jTr-5i&^&-5^\ ^(Dcfc'SftT'D-teXTglig^ftfc 
IBcD^)^ c t0^if^n^„ SD^.T. #5X»£±l;:fnJ 50 
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[0152] ±teco0ij-e«, -y->7 P| j >^isjsg© 

72 7-4 Zf^? h U ^ XM^SS^SB^OjI^ ICOUT 

^&n\im<Dmmmw\z*>mm^m-c$>z><, 

SglitTd 0<J;US, :/7X*V^-fX7 , V-'l\ LE 
[0 15 3] 

[^BJ©^)*] JM±Ock-5tc, *^0J©»*« 1 (Cf2« 
'J ^gfite. KU^J^tc. -S)f88<£:5"f 

igg $ tl n ^ V * ; P h 7 > 5? X ^ t p =f- y * Jlh =7 > V 

±fB^-r5>^*img§<i:±iBit>x , 'j >yx^-y 
2 o©^Ktc»te$-e:T^n^n^±fB-9->7 p u > 

i/X-f ^5 i tC*3^^n5 1 V^;Ph7>v ? X^oy- ht 

[0 15 4] 1t>7 p 'J>^X-f <SS&#JW8lfe 
^m#^n^^^;Vh5>v J X^(CJ:0##iXSn, 
m&M<D&i®im j %tfv3 Lj r*)l< h ? >i?7.5> \Z J; 

^Vi„ Z\<Dfztb. »KIeIKT ^-rtl^— ^CDMSSSrfiS 

tS^^.k^^L'^JPvX h^it-S^ilCtD. it>X' 
U > i^X-f >^ ^©ffi h 5 > v'X ? \Z 

[0155] ^n^^.. it>yu >^x-r y^a^ut 

[0 15 6] *^HJ©tt*JS2(CfB«©-y->X , U>^lHl 

[0157] ^ntio, s^[HiK©ffi^p^;p^se 
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[0 15 8] *^CD»*3R3iCi2«i©-y->yU>^lHl 

«a. ±EiMra2KE*©*>:/u>yiii»T*o 
wit >7u> ? 'Ew&ssuu-rntf, mai©«fig©w^-fb io 

[0 1 5 9] *5!BJ©»#^4iCK*(D-y->7 P, J >^lHl 
(Sta*a©SteEIB6t©|IB»C«W6n-SS«EB»fcA 

a*R©wKCE«sfc-^>L sn*ffiSj«EE©*iiBte©& 
[0160] ^mcio. ^-f3>y{f^t#. — ^©s 

Bfc:fcVvrAaRa»Sffl#R3;Tffc* KIWIS'? 

nsoT. #aoE60Bwo'>7 ns*3 < r* ^ 20 

Lfc^T, 3&#JS4ltfB«©tJ->yj> 
^(USSSSfflTntf, ±IB©<fc'5{e->:7 hfia*/h$<& 

sitt. h£-e-&m§£-t©{r5t©i£®ai 

.fctf ji8EP*IHl©i££/hS < t5 C t i 

fc. ?«»*a©ia;fc£ttl;t*££#T#*£V>3S**£ 

[0 16 1] *^BJ©S*3S5(CtBtE©-tt>7 P 'J >^Ih1 

ip?t ^h7>> ? ^^t*^^SCMOS«|j*©-t»- 30 
>y«J >^X-f -y^t, -klB^-r 5 >^^IUKi;±l3 
it>^'J >^X-T y^i©MfcR»*&nfc*ftS!©;E4i 

a*&©*-f 3 >y«^£ 2 o©s 1 &ztm 2 

X*©y-h£fc-**.*#RlStt£S«*., ±fBfgl:fe 
<fc xm 2 SIS £®j©T-i> * -f 3 > ^<I^©±fBtJ- > 7 U 
>yx< <y^©A*U'^;^±8B^'r 3 >^^IeISS 
©iiJ73l^;i>i:g&D. ^0SV^cS*-S<t5»C±l3S 40 
<EEIIS©ffi#l'^;l'#Rj£SftTV>*«J«T**. 

[0 16 2] dtttCJtO, ^-telfilS§lC*3ViT. jjtl&J; 
^m2ilgS^ffii§-r^5"f 3>yfi^§«. RIEBISKJ: 

fcBE«©u->y u >yieissTfc, i iciBm©-y-> 

[0 16 3] LfcAbT, »*«5tcSB«©+>->^ , U> 50 



) #Sf 7- 3 2 7 18 5 

28 

yiaig&^^ffl-rn^ BEE©e^5^TesBfc$n&it> 

yj >yx-f y ^CJCoTfcft^©+#&»#>i<*.:fcet 

tf^gp^fTte^dt^T^ stt fete, «jei^^;i/©-> 

X -5 d <h & <h #*£^-f -5 . 

[0 16 4] *^Hj09tt^6lClB*©ti->yU>^lHl 

T, ±B*l«BSfc*^TA*R©RKEIKKffi*R© 
EC0I&J: 6*1-5— ±C»2 

SK(c*3V^TA^©©Sg|Hl8Sitffl^a©MfelH}KJ; 0 

[0 16 5] cnt^o. ?-fs.>ifm^&, sgiess 

T, «*3S6tifB«©it>y>J>yiHlgS(cJ;-r)T ! b> ft 

«K«#©+»»»*a**«t««»s RrsBcr* c t 
[0166] *«w©»*a7k:BE*©u->7 r g>yia 

g&tt, ±I3tt*Ja6ic8B«©-y->y»J>^(5lKT-^-r> 

*l«iSffl&J;tf«<£tt© 2 t3©«»CR^*n*«J*T* 
-5. 

[0 16 7] dtUciO. ste08S©ffl*u^;^ste 
H*©BWtflElCJ:0»**©T, JB 1 *5<fclKSi§2ig8& 

(c*5ut«, Aa*R©nmr^-f 3 >yflra© wwa* 
->7h$n-5. Liu«?T. fg*3B7iciB«©-y->yu 
>^0l»*S«mtf. ECBftc!>||lrr«fc«®tM 

©u^v-7 HSfrfc^E tv^a***** - 

[0 16 8] *%^©rt*3S8{ClB«©-y->7 p 'J 
Ktt, ±IBfl^3S6(cfB«©-y->^ p 'J> : y[Hl^Tabo 

i ffi^g:©Re[iii^ t ©nn cr» 6 n-sseiHis&ic aw 

[0 16 9] dtUeJ;*K ^-f5>^a*)». ^1*J: 

•>7hSn*OT. *iis«fctfiS2ftttfc:,fc**-f 3> 
y«#©->7 h««-t«A*Ct3WT**ii"bK, 

[0 17 0] l/fc^T, »*3i8ICia*©U->^ , U > 

©«»S*iJ J:t^affi«fM©lS«/hS < ?Z> Z. t*<T# 

[0 17 1] *%B^(D«*]S9iClB«©t»->^'J>^|HI 
8Stt, ±IB»*3B 1 ^fctt 5 {C|B®©+»->7 P| J >^IeISS 
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[0 17 2] tnCiO. ^iKElKlClfe^-S-r^TCDS 
Sfc. S^imgS fc«EE <J 3 y * *»« W S ft * C 

ttcto, £te0^©ffi#u^ji/£^ft^fts& 
[0173] *^bjco»*jii o(ctB«©-y->yu>y 

EBStt, ±f21&3fc«2, 3. 4. 6. 7, 8£fcte9IC 
BIS* J: tf±BKCiai&S*!*r h7> 
[0 17 4] CfttC^O, *^il«±©h7>yX? 20 

3, 4, 6, 7, 8Sfe«9©^-rn*->icf3»o-y->y 

[0 17 5] *%9ic!>fll!ftS l i £ett«!>a4k**$Mi 

[0 17 6] *89i4>tt3B9f 1 2 lcf2*©iii&S*gS 
tt, ±E»*3H1 1 (C|2«©®»*^gBT^oT, 4> 40 

[0177] zfticto. mmmwL±\zmi&t<nft&m 
#*. Lt^T. it jjss i 2 cette>aft4Hi*gse 
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fS]±. Kftffl I CO^gHX h »CH*C 
[0178] 2M£9!©flt3fcJS 1 3 (Cf2*©Hf«i^*Sia 

as*6«a6«3&«^f7x*«T*»3. ±aE**?*«6 o ox: 

Lfcj&toT. 1 3 tC|2«©H^« 

t c 0 c ct a< t # -a t v » o mm & mt . 

[0179] ttmoW&tm. 1 4 lCf2«©iS&«^gg 
tt. ±I2B*3B 11, I2ttai3 fcGttOBifc&i* 

LfcdbT, §it#Jit 1 4 ©HUtS 

jj*»ii*Sfli-rfttf. ***Ti»«km*o»*ii**± 
[0®©fa*^ittW] 

[si] *f8w©-*««fc*ittsjBi ©-9->yj 
ieiB©*Eg^^-r mssiaTS * . 

[02] *»«e-ffikMicff«Mk*3ftm®*irte 
svr:/ay *0t?&*. 

[0 3] ■ 2 0Hft&5gaC«tt«H*<Dfltj£&i*-9- 

[H4] 0 2©ii{fe*^ecjSffisns^fla^:K»^ 

[0 5] B2 0H««^fi«K*W-*5*-^«#*e» 

[06] 0 5O->7M/yXj'l:fflW6n5i'D'vi'h 
[0 7] 0 2 © H&^gB iC jg/B £ ft -5 JfENg#:Blb2r 

[0 8] *mAo~nmm\zisw2 > $&2<DD->-7'v ># 

0^©ffifiKS:^-r08S0T&^> o 

[0 9] **WO-*Jfi«K*»t«JI5 3©-y->^ , U>y 
0SS©«PK lsIB0Ta& -5 o 

[010] *«W©-||«i«C*W*MI4«>*>^U> 

[011] «B«K*WftJ8B©*>yu> 
[012] #»9I©— &*«fc:fett*«6©tf>7 r 'J> 

^0^©^^^^-r08§0-tf»^.. 

[013] **W©— *J6«Kl4Jtt*JISl^b»6© 
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